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ABSTRACT 

Described a r e  s o l a r  e c l i p s e  e f f e c t s  i n  the E and F2- 

February 1961. Despite the  f a c t  t h a t  both e c l i p s e s  occur- 

l a y e r s  of t he  ionosphere observed i n  Gor'kiy on 2 December 1956 
and 15 
red  i n  winter ,  more or l e s s  a t  the  same time, t h e i r  in f luence  on 
t h e  ionosphere,  and p a r t i c u l a r l y  on F2- l a y e r ,  was revealed by 

d i f f e r e n t  methods. According t o  d a t a  of 2 December 1956, computed 

were the c o e f f i c i e n t s  R e f f  and Jo, t h e  most probable values of 

which fo r  the  E- l a y e r  cons t i t u t ed  0.25 0 cm3 s e c  , and 

150 e l  cm-3 sec-', and f o r  t he  F2 - l aye r  - 2 0 10"" cm3 sec"' 

and 2300 e l  * C B - ~  s ec  

-1 

-1 respectively. 

COVER-TO -COVER TRaWSLAT ION 

Observations of t h e  s t a t e  of t he  ionosphere were conducted 

a t  the  NlFRI s t a t i o n  during solar e c l i p s e s  of 2 December 1956 
and 35 February 1.961, I n  t h e  f i r s t  case ,  

sphere  s t a t i o n  was u t i l i z e d ,  with a 2 k w  

-50 s e c  with a 50 c / s . c y c l e  frequency. 

a hand-controlled iono- 

power i n  the  pulse  of 

The opera t ing  frequency 
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range of the  s t a t i o n  w a s  1.8 - 18 Mc/s. The t r ansmi t t i ng  and 

r ece iv ing  antennas had a A - shape. I n  the second case ,  observa- 

t i o n s  were c a r r i e d  out  with t h e  a i d  of an automatic type -AISion 

probe, the  parameters of which are described i n  reference c27. 

Presented a r e  below the  r e s u l t s  of i n v e s t i g a t i o n s  of E and F2 - 
l a y e r s '  behavior during the  e c l i p s e s '  and monitoring days. 

EFFECTS O F  ECLIPSE I N  THE E AND F-LAYERS. 

OF THE IGWOSPEIERE OR 2 DEC.1956 

Resul ts  of Check Observations. These were conducted i n  

t h e  ionosphere from 28 Movember t o  4 December 19.56. During khat 

per iod ,  high-frequency c h a r a c t e r i s t i c s  were taken down d a i l y ,  

every 30 minutes between the  hours 0600 and 1 7 0 0  for t he  check 

days,  and every 15 minute at  the  day of ec l ip se .  The time ind i -  

ca ted  is  the  l o c a l  4 5 O  E time throughout. During t h e  e c l i p s e  

hours, t h e  hS f c h a r a c t e r i s t i c s  were taken down un in te r rup ted ly  

during 3 - 5 minutes each. 

The analysis of  t he  course of E and F2 - l aye r s '  c r i t i -  

cal f requencies  provided a b a s i s  f o r  Considering t h e  s t a t e  of t h e  

ionosphere during the  check days as quie t .  The v a r i a t i o n  of c r i -  

t i c a l  f requencies  as a func t ion  of time of the  day f o r  each 

day of observat ions d i d  not  revea l  any s i g n i f i c a n t  de f l ec t ions  

f r o m  the  course of median values f o r  t h e  check days. A t  t h e  same 

time, t h e  curve of median values foE during the  per iod 800 - 
1 6  00 hours ,  was descr ibed qu i t e  s a t i s f a c t o r i l y  by the l a w  
cos )c ( t ) ,  where (t) is the  Sun's zen i tha l  angle. 

quencies' f0F2 course for t he  same days of observat ions,  t h a t  

t h e i r  values  a l s o  were b a s i c a l l y  con t ro l l ed  by the  Sun's z e n i t h a l  
angle.  However, s m a l l  d e f l ec t ions  i n  the foF2 magnitude by cornpa- 

risorm with the  median values  ( A  f o  F 2~ i: 0.3 Mc/s) 'were observed 

during near  midday hours,  which are t y p i c a l  for t h e  F2 l a y e r .  

foE 

It follows from t h e  comparison of t he  d a i l y  c r i t i c a l .  f r e -  
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A t  t h e  same t ime,  dur ing  hours  c lose  t o  s u n s e t ,  more s i g n i f i c a n t  

f l u c t u a t i o n s  i n  f0F2 magnitudes r e l a t i v e l y  t o  t h e  curTe c h a r a c t e r i -  

z i n g  the  average t r end  of t h e i r  v a r i a t i o n  i n  d a y l i g h t ,  have taken 

p l ace  dur ing  t h e  c o n t r o l  days. That is why, median va lues  of  f o F 2  
v a r i e d  i r r e g u k l y  during t h e  same hours. (See Fig. 1, a t  the  top ,  

t a k i n g  note of t he  f a c t ,  t h a t  moments of  e c l i p s e  at the  Ea r th ’ s  s u r -  

f a c e  a r e  p l o t t e d  on d l  graphs) .  

h O U R 6  

Fig ,  1 

I n  o rde r  t o  c l a r i f y  t h e  degree of poss ib l e  F2 - l aye r ’ s  

deformation dur ing  e c l i p s e  t ime by comFarison wi th  c o n t r o l  days, 

t h e  magnitudes h * ~ 2  and hpF2 were computed with the  a i d  of  h’f 

c h a r a c t e r i s t i c s ,  and t h e i r  dependence on the  t i n e  of  t h e  day - 
p l o t t e d  i n  F ig ,  1. 
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It may be concluded t h a t  i f  the  d i s t r i b u t i o n  of e l e c t r o n  

concent ra t ion  Ne ( h )  i n  the F2 - l a y e r  is near  parabol ic ,  t he  confi-  

gu ra t ion  of  t he  F2-layer dur ing  daytime of the  con t ro l  and e c l i p s e  

per iods  remained p r a c t i c a l l y  unchanged desp i t e  the  above-noted i r r e -  

g u l a r i t y  of f0F2 v a r i a t i o n  i n  time e The type C- E,-layer w a s  r a t h e r  

r e g u l a r l y  observed during con t ro l  observat ions,  and r e f l e c t i o n s  of 

2 - type of E,-layer took place at times. However, t he  c r i t i c a l  f re -  

quencies of t he  E,-layers '  f i r s t  type usua l ly  exceeded the  values 

foE by more than  0.5 mc/s. During t h a t  time of the  day, t h e  type 

E,-layer w a s  i n s i f f u s i e n t l y  i n t e n s e  t o  sc reen  the normal E-layer. 

Cases of Ec l ipse  i n  E and F-lagers.  The solar e c l i p s e  of 

2 December 1956 observed i n  Gortkiy w a s  p a r t i a l ,  with a maximum 

phase of 0.73 at the Ea r th ' s  sur face .  D a t a  on o p t i c a l  darkening a t  

d i f f e r e n t  l e v e l s  r e l a t i v e l y  t o  E a r t h ' s  su r f ace  [T1 and T4 being 

t h e  moments of t he  f i r s t  and l a s t  contac ts  ; PI and P4 - t h e i r  res -  

pec t ive  angles  ; T o b e i n g  the  moment a f t h e  maximum phase and g,, - 
t h e  maximum phase of ec l ip se ) .  All  the  computations were made t ak ing  

account C4] of a l t i t u d e s  h = 0, 100, 200 and 300 km.  

The comparison of h 'f-  c h a r a c t e r i s t i c s ,  obtained during 

the  e c l i p s e  per iod ,  with the  corresponding c h a r a c t e r i s t i c s  r e l a t e d  

t o  con t ro l  days revealed a shapply expressed decrease of c r i t i c &  
frequencies  foE and fOF2. As may be seen from Fig ,  1, the  par t icu-  

l a r i t i e s  of e l e c t r o n  cancent ra t ion  Nmvar ia t ion  at the  m a x i m u a  
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l e v e l  of both l a y e r s  w a s  b a s i c a l l y  determined by the  zen i tha l  

angle  of t he  Sun and by the  phase of  o p t i c a l  e c l i p s e .  The moments 

of  optimum decrease o f  magnitudes Hmof the  E and F - l aye r s  prac- 

t i c a l l y  coincide with the  moments of t h e  optimum phase of  e c l i p s e  

a t  the  100- 300 km height  l e v e l .  The g r e a t e s t  r e l a t i v e  lowering of 

t h e  c r i t i c a l  f requencies  foE and f o F 2  during e c l i p s e  time cons t i -  

t u t e d  i n  both cases  about 18 percent  by comparison with the  correspon- 

d ing  median values.  

It follows from Fig .1 ,  t h a t  t he  e f f e c t  of t h e  ec l ip se  w a s  

ao re  c l e a r l y  expressed i n  the  F2 than i n  the E-1ayer.Thi.s apparent 

l y  may be explained by the  f a c t ,  t h a t  t h e  ec l ip se  phenoaenon i t s e l f  

took place during hours when the  Sun's zen i tha l  angle increased ra- 

p id ly ,  which compensated its e f f e c t  i n  the  ionosphere. However, t h e  

notab le  decrease i n  c r i t i c a l  f requencies  f,F2 i n  comparison with 

the  median immediately a f t e r  the  e c l i p s e ' s  cornencement, may se rve  

as t h e  i n d i c a t i o n  t h a t  t he  FTlayer is not  s imple :  t he  i n t e n s i t y  

o f  the  F2-layer1s i o n i z a t i o n  is connected with the  magnitude )((t) 
by a more complex dependence than cos $(t), although i t  is being 

determined by the  d a i l y  course of Sun% zen i tha l  angle.  

It may a l s o  be noted t h a t  s m a l l  f l uc tua t ions  exist  i n  t h e  

course of c r i t i c d .  f requencies  of  both l a y e r s  during t h e  e c l i p s e .  

I n  the  F2 - l a y e r  the v a r i a t i o n  r e l a t i v e l y  t o  a smoothed curve 

cons t i t u t ed  about f 0,15mc/s, and i n  t h e  E-layer - near  2 0.1 mc/s. 
fo 

This  may have been caused by e r r o r s  i n  c r i t i c a l  frequency computa- 

t i o n ,  as well  as by a c e r t a i n  i n c r e a s e i n s o l a r  a c t i v i t y  durlng t h a t  

per iod : According t o  IBMIRAN d a t a ,  t h e r e  was r e g i s t e r e d  an increa-  

s ed  l e v e l  of  s o l a r  r ad io  emission wi th in  the  3 cm - 1.5 M. wave band 

on the  day of the  ec l ip se .  Numerous sunspots ,  and an increased in ten-  

s i t y  of a s e r i e s  of coronal  l i n e s  were a l s o  observed. 

There w a s  observed during t h e  hours 08 00- 11 00 of t h e  

day of e c l i p s e a t a m i n a t i o n  rin the E-layer. Between the  hours 0845 
and 11 00, t h e  type - t  of t h e  E, l a y e r  w a s  observed, l a t e r  pass ing  

t o  type-C,  which w a s  p resent  till t h e  end of observat ions.  The 

c r i t i c a l  f requencies  of both types of  E,layer weye c lof ie  t o  f,E 
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, in  t h e  course of t he  day, and d id  not  exceed them by more than 

0.2 - 0.4 mc .s.  A t  t he  end of the  e c l i p s e ,  the  c r i t i c a l  frequen- 

c i e s  fo  E coincided with the  median, while the  

though d i s t i n c t  from the  median, followed up the  general  dependence, 

c h a r a c t e r i s t i c  of t h a t  time of t he  day and of the  year .  Analyzed 

were a l s o  the  p e c u l i a r i t i e s  of v a r i a t i o n  i n  time h t ( t )  of t he  

he igh t s  at  f ixed  frequencies  f = 10 and 11 mc/s., with t h e  a i d  

of  h t f  - c h a r a c t e r i s t i c s  r e l a t e d  t o  t h e  period o f  ec l ip se .  I n  the  

f i r s t  case ,  t he  h t ( t )  v a r i a t i o n s  during the  hours of e c l i p s e  revea- 

l e d  the same t rend  as  i n  con t ro l  days, but  t he  corresponding magni- 

tudes h '  increased  as an average by 50 k m  i n  the  e c l i p s e  process .  

fo  3'2 f requencies ,  

A t  t he  frequency of 11 mc/s, t h e  dependence h f ( t )  had a 

more t y p i c a l  form, c h a r a c t e r i s t i c  f o r  t he  e f f e c t  of e c l i p s e  i n  the  

ionosphere, th&:effecti-ve' he ights  began t o  increase  d i r e c t l y  a f t e r  

t h e  comaencement of e c l i p s e ,  and having reached the  maximum at  t h e  

time of maximum phase, g radual ly  decreased t o  values  during con t ro l  

days, simultaneously with the  end of  ec l ip se .  A t  t h e  time of m a x i -  
mum phase, t he  magnitude h '  exceeded as an average the median va- 

l u e s  by 200 krn during the  same hours.  No p a r t i c u l a r  anomalies i n  

t h e  h' (t) course,  po in t ing  t o  a s u b s t a b t i d l  deformation of F2 - 
l a y e r  were observed during t h e  ec l ip se .  

Processing of t he  Resul ts  of Observations a 

The high-frequency c h a r a c t e r i s t i c s  h* f and the  time course 

of  raagnitudes foE and f0F2during t h e  cont ro l  and e c l i p s e  days 

were u t i l i z e d  f o r  the  es t imate  of t he  e f f e c t i v e  recombination coef- 

f i c i e n t s  and of the i o n i z a t i o n  i n t e n s i t y  i n  the  E and F2- l a y e r s ,  

The t r u e  d i s t r i b u t i o n  of  t h e  e l e c t r o n  concentrat ion Ne(h )  w a s  only 

found f o r  the  F2 - l a y e r  by the  method proposed i n  e53, using t h e  

h ' f - c h a r a c t e r i s t i c s ,  Dependences Ne ( t )  f o r  h = 250 and 300 km, 

were p l o t t e d  during e c l i p s e  time. Then t h e  magnitudes &We/ dt, 
en te r ing  the  i o n i z a t i o n  balance equat ion,  were debrained w i t h  t h e i r  
a i d .  
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The computation of t h e  magnitude d F2 w a s  e f f e c t e d  by eff 
t h e  Ynethod of contiguous p o i n t s ,  t ak ing  i n t o  account t h e  dependence 

Ne ( t )  f o r  h = 250 and 300 k m ,  apd a l s o  by the  method 

when i n  one case the  i o n i z a t i o n  balance equat ion  was composed f o r  

a s p e c i f i c  moment dur ing  t h e  e c l i p s e ,  and i n  t h e  o t h e r -  f o r  the  

v a r i a t i o n s  of median va lues  of e l e c t r o n  concent ra t ion  i n  t h e  F2-layer 

maximum, Inasmuch a s  no s i g n i f i c a n t  o s c i l l a t i o n s  o f  magnitudes h*F2 

and hpF2 were observed du r ing  t h e  e c l i p s e  as well  as c o n t r o l  days 

n e a r  midday hours ,  and va lues  hp were n e a r  300 km.  t h e  Ne ( t )  v a r i -  

a t i o n s  a t  t h a t  a l t i t u d e  were r e l a t e d  t o  t h e  F2-layer maximum. 

As a r e s u l t ,  t h e  a v e r a s  a r i t h m e t i c  va lue  o f  g e f f  F2 was 
computed according t o  i t s  10 s e p a r a t e  magnitudes, and found t o  be 
~ 2 ~ 0  . 10m10 cm 3 s e c  -1 . Accordingly, t h e  average a r i t h m e t i c  value 

o f  i o n i z a t i o n  i n t e n s i t y  Jo i n  the  F2-layer EIlaximum c o n s t i t u t e d  about 

2300 el/cm3sec . The comnyutation of bCeff E and Jo for t h e  E-layer 

w a s  e f f e c t e d  with the  h e l p  o f  curves  c h a r a c t e r i z i n g  the foE c r i t i -  

c a l  f requencies '  v a r i a t i o n s  i n  t h e  day of  e c l i p s e  and i n  c o n t r o l  days. 

A t  t h e  same t ime,  i t  w a s  assumed t h a t  t he  he igh t  of t h e  E-layer m a x i -  
mum d i d  n o t  vary dur ing  the  per iod  o f  e c l i p s e .  I n  the  aggregate ,  t he  

fol lowing average va lues  weEe found : 

-1 E rv O , Z T  0 10-8 cm'sec 

J, 150 e l / c d  sec .  

, e f f  

e f f  Taking i n t o  account t h e  r e s u l t s  of  measurements of  sl 

and J o d u r i n g  t h e  per iods  of preceding e c l i p s e s ,  brought o u t  i n  C67, 
one may conclude, t h a t  by o rde r  of magnitudes, our  d a t a  agree wel l  

with them. A t  conputat ion of t h e  covering func t ions ,  e n t e r i n g  t h e  

i o n i z a t i o n  balance equat ion ,  i t  w a s  admit ted,  t h a t  t h e  r a d i a t i o n ,  

i o n i z i n g  t h e  ionosphere,  w a s  uiiiforraly d i s t r i b u t e d  over  t h e  d i s k  of 

t he  Sun. 

Thus, t ak ing  i n t o  account t h e  circumstances of  t h e  e f f e c t  i n  

t h e  ionosphere ( p a r t i c u l a r l y  i n  t h e  F2-region) of  t h e  e c l i p s e ,  and 

t h e  f a c t  t h a t  at aeff and Jo computations, t h e i r  va lues  were considered 

cons tan t  dur ing  the  t o t a l  per iod  of ecligrse, and they  d id  n o t  d i f f e r  
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from the corresponding magnitudes i n  the  con t ro l  days, the  d a t a  

obtained by us a r e  t o  be considered only as the  most probable.  

ECLIPSE EFFECTS I N  THE IONOSPEIERIE OW 15 Feb.1961 

The s o l a r  e c l i p s e  of 15 February 1961 w a s  p a r t i a l  i n  the  

Gor'kiy region,  with a 0.94 maxiaura phase on the  ground. The e c l i p s e  

began a t  LO 20 hours and ended a t  1 2  46 hours. The maximum phase 

began a t  about 11 33 hours. During t h a t  per iod ,  t he  ionosphere obser- 

va t ions  were conducted every 5 minutes. Check observat ions were con- 

ducted every 15 minutes between the  9 t h  and the  24th February, s o  

as t o  c l a r i f y  the  degree of  the  e f f e c t  of e c l i p s e  i n  the  E and 3'2- 

l a y e r s .  

The comparison of t h e  course o f  the  c r i t i c a l  f requencies  

foE and f0F2 during t h e  e c l i p s e  hours ,  Kith t h a t  of corresponding 

median values  r e l a t e d  t o  con t ro l  days,  has  de tec ted  a d i s t i n c t  

decrease,  more p a r t i c u l a r l y  i n  the  E-layer. However, the  e c l i p s e  

phenomenon had a d i f f e r e n t  course i n  the  E and %he F2- layer .  

The g r e a t e s t  decrease i n  e l e c t r o n  concentrat ion i n  t h e  

E-layer m a x i m u m ,  and of  t he  values  Train cha rac t e r i z ing  the  degree 

of radiowave absorpt ion i n  the  D-layer, have p r a c t i c a l l y  coincided 

with the  moment o f  t he  g r e a t e s t  e c l i p s e  phase, while the; aqdogus 

phenomenon for f0F2 took place s i g n i f i c a n t l y  l a t e r  (near  2 hours ). 

(See Fig. 2 ,  on top ) ,  The r e l a t i v e  decrease i n  f,E and f0F2 values  

r e spec t ive ly  cons t i t u t ed  i n  the  two cases  ' ~ 3 5  and 17 percent ,  and 

f o r  t he  magnitudes fain - near  30 percent  i n  comparison with t h e  

median values .  It may be concluded from t h e  graph t h a t  during t h e  

hours of e c l i p s e ,  the  median curve f0F2 is not  smooth. ThisAexplained 

by the  f a c t ,  t h a t  the  course o f  f0F2 during con t ro l  days f o r  the  

same per iod of time w a s  very i r r e g u l a r .  Thus, f o r  i n s t ance ,  s e2a ra t e  

vdlues of f0F2 reached near ly  9.0 mc/s i n  daytime on Februa ry14 ,  

while on the  1 6 t h  they d id  not  exceed f o r  the same hours & 7.7 mc/s. 

There is a b a s i s  t o  assume t h a t  similar anomalies i n  the course of 

foF2 during the con t ro l  days were l i n k e d  with s o l a r  a c t i v i t y ,  which, 

as noted i n  [?I , may e x e r t  a d i f f e r e n t  e f f e c t  on E and F2-layers' 

i o n i z a t i o n  a 

is 
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i 

The anomalies i n  the  s t a t e  of t he  F2-lager were a l s o  re-  

vedled by the  f a c t ,  t h a t  t h e  magnitudes h' F2 and i'ipF2, determi- 

ned with the  he lp  of h ' f -  c h a r a c t e r i s t i c s  f o r  t h e  day of  e c l i p s e  

and for t h e  cont ro l  days, xiere s u b j e c t  t o  s u b s t a n t i a l  v a r i a t i o n s .  

, 

- 
1 1 I I I I I I I I I I 

Fig, 2 

Brought ou t  i n  F ig .2  are the  dependences for the  day of 

e c l i p s e  of minimum e f f e c t i v e  he ights  h' F2 and values  hp F2, chara- 

c t e r i z i n g  t h e  a l t i t u d e  of t h e  F2-layer maxirnum i r i  tfie assuapt ion 

t h a t  the  e l e c t r o n  concent ra t ion  Ne(h> w a s  d i s t r i b u t e d  i n  i t  accor- 

d ing  t o  the  parabol ic  law. Upon reviewing these dependences, i t  ought 

t o  be assumed, t h a t  t he  shape of the  F2-layer i n  daytime d id  not 

remain cons tan t .  i t  is p e r t i n e n t  t o  note  t h a t  t he  dependences h ' F 2  

and h F2 had an analogus cha rac t e r  dur ing  the con t ro l  days. P 
P r i o r  t o  e c l i p s e  commencement, l'&~lat,io'ns took @lace4 betxzeen 

0800 and E O 0 0  hours i n  the  E-region, while during t h e  per iod n f  
e c l i p s e  type 1- E,-layer w a s  observed, p a r t l y  s h i e l d i n g  the  E-layer. 

A t  the  beginning of t he  e c l i p s e ,  i ts c r i t i c a l  f requencies  were 2 , l  mc/s 

gradual ly  descending t o  1,6 mc/s at the  moment of t he  maximum phase, 
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That type of  Es -  l a y e r  disappeared a f t e r  the  end o f  t h e  e c l i p s e .  

The type-h E , - l a y e r ' p r e s e n c e  w a s  revea led  i n  the  i o n o g r m  from 

1415 t o  15 30 hours  with a maxiinurn frequency of  2.7 mc/s. Lamina- 

t i o n s  and sporad ic  type 1 and G l a y e r s  were simuJ-taneously obser- 

ved with t h e  former at s e p a r a t e  moments. 

Lamination was a l s o  observed i n  t h e  lower p a r t  of t h e  F2- 
l a y e r  between 08 20 and 09 35 hours ,  It w a s  condi t ioned by the  pre- 

sence  wi th in  it of noxAhomogeneities i n  the  e l e c t r o n  concent ra t ion .  

A t 0 9  55 hours a pe r tu rba t ion  w a s  noted i n  its upper p a r t . i n  t he  e l e c -  

t r o n  concent ra t ion  d i s t r i b u t i o n  Ne(h) which w a s  s h i f t e d  i n  time 

t o  t h e  lower p a r t  of  t he  l a y e r ,  By 0015 hours i t  could have been 

i n t e r p r e t e d  as t h e  L-condi t ion .  

During t h e  hours c l o s e  t o  the  commencement and t h e  end-o f  

t h e  e c l i p s e ,  t h e  F1 - l aye r  w a s  weakly represented.  However its c r i t i -  

c a l  f requencies  were c l e a r l y  expressed dur ing  i t s  maximum phase,  and 

diminished t o  2.5 mc/s. The minirnum e f f e c t i v e  he igh t  of the  F l - l aye r  

descended a t  t h e  same time t o  170 k m ,  

Comparing the r e s u l t s  of  ionosphere i n v e s t i g a t i o n s  dur ing  

t h e  per iod  of  t h e  given e c l i p s e  with similar observa t ions  of 2 Decem- 

b e r  1956, one may conclude t h a t  though both  e c l i p s e s  took p lace  i n  

win te r ,  at a more or l e s s  t h e  same t ime,  t h e i r  i n f luence  on E and FZ - 
l a y e r s  were expressed d i f f e r e n t l y ,  This  may poss ib ly  s tem from the  

f a c t ,  t h a t  i n  December 1956 t h e  F2-layer followed t o  a g r e a t e r  degree 

t h e  l a w s  of a s imple l a y e r  than  i n  February 1.961, Besides ,  i t  is n o t  

excluded t h a t  t h i s  has been l i n k e d  with t h e  d i f f e rence  i n  s o l a r  a c t i -  

v i t y ,  and a l s o  i n  geometry of  the  e c l i p s e  i n  the  ionosphere,  One may 

hope t h a t  t h e  m u l t i l a t e r a l  a n a l y s i s  of t h e  r e s u l t s  of  t he  February 15 
e c l i p s e ,  obtained by t h e  worldwide network of ionospher ic  s t a t i o n s  

and expedi t ions ,  t oge the r  wi th  the  recourse  t o  d a t a  on s o l a r  a c t i v i t y ,  

w i l l  permit t o  descr ibe  s u f f i c i e n t l y  completely the  phys ica l  a spec t  

of phenomenas i n  the  ionosphere caused by t h e  p re sen t  e c l i p s e .  



L e t  us note  i n  conclusion,  t h a t  d i s r ega rd ing  s e p a r a t e  

d e t a i l s  i n  the  s t a t e  of  t he  ionosphere on 15 February 1961, t h e  

e f f e c t s  of t he  e c l i p s e  upon the  E and F2- l aye r s  above Gor'kiy 

r evea l  common p e c u l i a r i t i e s  with those  descr ibed i n  [SI. 
The authors  express  t h e i r  g r a t i t u d e  t o  N, A. Mityakov and 

V. P. Petukhov €or t h e i r  a s s i s t a n c e  i n  organiz ing  e c l i p s e  observa- 

t i o n s ,  and i n  t h e  p repa ra t ion  of graphs,  and a l s o  t o  G ,  M, Arte- 

m'yeva, having e f f e c t e d  t h e  e x t r a p o l a t i o n  of t he  data on o p t i c a l  

darkening upon the  a l t i t u d e s  i n  the  ionosphere.  
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